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Oz

Bu c¢alismanin amaci, fen bilimleri dersinde kullanilan yavas gegisli animasyon ile dijital kavram
haritalarinin ilkokul 3. simif 6grencilerinin fen tutumlaria ve iist biligsel farkindalik diizeylerine
etkisini incelemektir. Caligmada 6n test- son test kontrol gruplu yar1 deneysel desen kullanilmistir.
Calisma kapsaminda yansiz atama yoluyla belirlenen {i¢ gruptan ikisi deney grubunu, biri ise kontrol
grubunu olusturmustur. Deney gruplarindan birinde (DG-1) fen bilimleri dersi yavas gegisli
animasyon teknigi kullanilarak yiiriitiilliirken diger deney grubunda (DG-2) dijital kavram haritasi
kullanilmistir. Kontrol grubunda (KG) ise fen bilimleri dersi miifredatina uygun olarak ders kitaplari
takip edilmistir. DG-1 grubunda 21, DG-2 grubunda 25 ve KG’de 21 6grenci olmak iizere galisma
grubunda toplam 67 6grenci yer almistir. Veriler fen tutum &lgegi ile ustbiligsel farkindalik 6lg¢egi
yardimiyla toplanmistir. Verilerin analizinde ANOVA ve ANCOVA kullanilmigtir. Elde edilen
bulgulara gére DG-1 ve DG-2 gruplariin, son testlerde hem tutum hem de ustbilissel farkindalik
puanlari artmistir. Ayrica gruplar arasi kiyaslamalar, dijital kavram haritasinin yavas gecisli
animasyondan daha etkili oldugunu gostermistir. Elde edilen sonuglara dayanarak fen bilimlerinin
farkl1 {initelerinde c¢aligmalar yapilmasi ve yavag gegigli animasyonun simirhiliklarinin

degerlendirilmesi dnerilmistir.

Anahtar sozciikler: fen tutumu, kavram haritasi, iist bilissel farkindalik, teknoloji, yavas

gecisli animasyon.
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Giris

Gilinlimiiz teknolojisinin sunmus oldugu gorsel ve zengin kaynaklar, dgrencilerin soyut ve
zor konular1 anlamlandirmalarinda ve egitim ¢alismalarinda aktif rol almalarinda oldukca
onemlidir (Aykanat vd., 2005). Bu anlamda teknoloji, fen bilimleri 6gretiminde 6grenme
ortamlarini ¢esitlendirmeye katki sunmaktadir (Atalay vd., 2016; Hoban ve Nielsen, 2012).
Fen bilimleri dersi ile dgrencilere 6grenmeyi dgretmek hedeflenmekte (Okur ve Unal, 2010)
boylece bilgiyi yapilandiran, elestiren ve iist diizey diisiinme becerilerini kullanan bireylerin
yetismesi amaclanmaktadir (Wagner, 2008). Bu kapsamda iist biligsel stratejilerin
kullanilmast olduke¢a etkilidir (Cifuentes ve Hsieh, 2003). Fen bilimleri dersinde de
ogrencilerden beklenen, kendi 6grenmesinden sorumlu olan ve {istbiligsel stratejileri
benimseyen bireyler olmalaridir (Milli Egitim Bakanligi, 2018). Bu becerilere sahip bireyler
yetistirmek i¢in ¢esitli dijital teknolojilerin aktif olarak kullanildigi sinif ortamlari
diizenlenmekte ve bireylerin olumlu tutum kazanmalarma hizmet edilmektedir (Ozabaci ve
Olgun, 2011). Bu nedenle ilkokulda teknoloji kullaniminin 6grencilerde meydana gelecek
olas1 degisimlerinin arastirilmasi 6nemli goriilmiistiir. Bu kapsamda ilk olarak iist bilissel
farkindalik ve fen bilimlerine yonelik tutum ifadelerinin kavramsallastiriimas: yoluna
gidilmistir.

Kavramsal Cerceve

Ustbilissel Farkindalik

Bilis, bireyin bir gorevi yerine getirmek veya bir problemi ¢6zmek i¢in var olan bilgi olarak
tanimlanirken (Garner, 1987) f{stbilissel bilgi, 6grenme etkinlikleri siirecinde ne
Ogrenilecegi, nasil Ogrenilecegi ve nigin Ogrenilecegini igeren, bireyin kendi diisiince
stirecleri ile ilgili var olan bilgi bi¢iminde tanimlanmaktadir (Brown, 1977; Flavell, 1979).
Ustbiligsel farkindalik ise bireyin iistbiligsel bilgi ve stratejilerinin hangi diizeyde oldugunun
farkinda olmasi1 durumudur (Schraw ve Dennison, 1994). Ustbilissel farkindaliga sahip olan
bireyler daha aktif, yapici ve basarili 6grenmeler gergeklestirmektedirler (Baggeci, Dos ve

Sarica, 2013). Bu nedenle {istbilisi hareket geciren etkinliklerin, akademik basar1 ile derse
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yonelik olumlu tutum kazandirmaya yardimeir oldugu bildirilmistir (Ozkaya vd., 2016).
Ancak iistbilis, yas ve dgrenme diizeyi ile dogrudan iligkilidir (Bruning vd., 2003). Bu
nedenle iist biligsel farkindaligi kazandirmada erken yaslarda sunulacak egitim 6nem arz
etmektedir (Babkie ve Provost, 2002). Bununla birlikte teknoloji destekli 6gretim ortamlari,
iist bilissel farkindahigin gelistirilmesi noktasinda olduk¢a énemlidir (Ozkaya vd., 2016).
Dolayisiyla ilkokul donemlerinde teknoloji destekli bir bigimde iistbiligsel farkindaligin

gelistirilmesi gereklidir.
Fen Tutumu

Ogrenmenin gerceklesmesinde, egitim siirecinin 6nemli bir 6gesi olan tutumun etkisi
biiytiktiir (Swift, 1993). Tutum; yasant1 ve deneyimler sonucu olusan, biligsel ve duyussal
boyutlar1 bulunan, davranigsal egilim igeren, tutarli tepki verme durumudur (Lukow, 2002).
Fen dersine yoOnelik tutum ise O0grencilerin fene karsi hissettikleri, olumlu ya da olumsuz
duygular1 veya gosterdikleri ilgi bi¢ciminde ifade edilmektedir (Jebson ve Hena, 2015).
Ogrencilerin fen bilimlerine karsi olumlu tutum gelistirmeleri, yasam igerisinde
karsilastiklar1 sorunlar1 agabilmeleri ve toplumla uyum igerisinde yasayabilmeleri agisindan
onemlidir (Bajaj ve Devi, 2021). Ayrica Ogrencilerin olumlu fen tutumlari, fen bilgisi
derslerinde daha iyi performans sergilemelerini saglamakta (Jebson ve Hena, 2015) ve
ilerleyen yasamlarinda bu alanla ilgili is alanlarinda istthdam edilmelerini
kolaylastirmaktadir (George, 2006). Tlkokul yillar1 grencilerin meraklarmin en iist seviyede
oldugu yillardir. Dolayisiyla fen bilgisi derslerinde dijital teknolojilerin etkili bir sekilde
kullanimi, 6grencilerin fen bilimlerine karsi ilgi ve meraklarmi artiracak bdylece fen

bilimleri dersine yonelik olumlu tutum gelistirmelerini saglayacaktir (Akpinar vd., 2005).
Ustbilissel Farkindalik ile Tutum Arasindaki Tliski

Ustbilis; tutum ve motivasyon gibi duyussal faktorlerden etkilenen bir yapiya sahiptir
(Waninge vd., 2014). Dornyei, Henry ve Muir’e (2016) gore bireyin 6grenmesinden sorumlu
olan {stbilis, bireyin Ozellikle motivasyon ve tutumuna baghdir. Ciinkii bireyin
ogrenebilmesi i¢in Oncelikle o alana karsi olumlu hisler gelistirmesi gereklidir. Esasinda
tutum, bireyin Ogrenme siirecinde Ozgiivenli bir yapiya sahip olmasinda ve &6grenme
gorevlerini yerine getirmede 6z diizenleyici roliindedir. Bu nedenle iistbilisin bir bileseni
olarak tutum, Ozdiizenleyici Ogrenmeden sorumludur (O’Malley ve Chamot, 1990).
Dolayisiyla tutum ve iistbilis arasinda yakin bir iliski bulunmaktadir. Ilgili literatiirde de

olumlu tutuma sahip olan 6grencilerin, olumsuz tutuma sahip olan Ogrencilere kiyasla
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akademik basar1 anlaminda daha i1yi oldugunu belirtmektedir (Dornyei vd., 2016). Buna

dayanarak mevcut ¢aligsmada {istbilissel farkindalik ile tutum kavramlari dikkate alinmistir.
Tlkokulda Teknoloji Kullanimi
Yavas Gecisli Animasyon

Yavas gecisli animasyon, bilimsel bir kavramin agiklanmasi ve anlasilmasi i¢cin modellerin
yapilmasi ve fotograflama siirecinde bu modellerin yavaslatilarak animasyon haline
donistiirilmesidir  (Hoban, 2005). Bu durum o6grencilerin  kavramlar {izerinde
digiinmelerine, kavramlar1 nasil algiladiklarina dair gorseller ortaya koyarak soyut
kavramlar1 somutlagtirarak anlamalarina katki saglamaktadir (Hoban, 2007). Yavas ge¢isli
animasyonun egitim Ogretime etkisinin incelendigi arastirmalarda fen bilimleri dersine
yonelik tutumu ve akademik basariyr artirdigi (Hager, 2013; Mills vd., 2018), fen bilimi
kavramlarini derinlemesine 6grenme imkéani tanidigi ve oOgrenmede kaliciligi sagladig
(Hoban ve Nielsen, 2012) goriilmiistiir. Ayrica yavas gegisli animasyon ile bireylerin
bilimsel okuryazarlik seviyelerinde gelisme oldugu (Brown vd., 2013), dil, diisiince ve
zihinsel isleyisin birbirleriyle etkilesimli halde olmasi sayesinde 6gretimi zenginlestirdigi
(Fleer, 2013) ve 6grencilerin 21.yiizy1l becerilerinin gelismesine katki sundugu (Ochsner,
2010) ifade edilmistir. Bu nedenle oOzellikle ilkokul seviyesinde fen bilimleri dersinin
zenginlestirilmesi noktasinda, yavas geg¢isli animasyonun etkili oldugunu sdylemek

mumkuindiir.

Yavas gecisli animasyon teknigi 6zellikle fen bilimleri dersinde siklikla tercih edilen
bir tekniktir (Hoban, 2005; Hoban ve Nielsen, 2012). Bu teknikte oncelikle kagittan
modeller yapilmakta, modellerin kiigiik ardisik hareketlerini gosteren dijital fotograflar
cekilmekte, ardindan animasyon efekti elde etmek i¢in dijital bir video programina
aktarilmaktadir. Tiim bu siire¢ okullarda mevcut olan imkanlarla ya da d6gretmenlerin sahip
oldugu bir cep telefonu kamerasi, dijital kamera, tripod veya diziistii bilgisayar ile
yiiriitiilebilmektedir. Animasyonlarm olusturulmas: temelde {ic asamadan olusmaktadir. ilk
asamada planlamanin yapilmasi ve senaryolarin olusturulmasi siireci gerceklesmektedir. Bu
asamada Ogrenciler belirlenen kavramlarla ilgili fotograflar ¢ekmekte ve bu fotograflarin
nasil bir senaryo olusturacag tartisgtimaktadir. Ikinci asamada cekilen fotograflar siraya
dizilmekte ve arka plana ses ya da fon miizigi eklenmektedir. Ogretmen destegiyle bu
asamada Ogrenciler fotograf ve sesi, bir video oynaticiya aktarmaktadirlar. Son agsamada ise
diizenlemeler yapilmakta, video iizerine yaz1 ya da simgeler eklenmektedir. Tiim siirecte

ogretmen destegiyle 6grenciler aktif gorev ve sorumluluk almaktadirlar (Mills vd., 2018).
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Dijital Kavram Haritast

Ausubel'in anlamli 6grenme teorisine gore gelistirilen kavram haritalari, baglangigta biyoloji
egitimi icin tasarlanmis olmasma ragmen daha sonra fen bilimlerinin tim alanlarinda
kullanilan grafiksel bir ara¢ haline gelmistir (Malone ve Decker, 1984). Kavram haritalari,
bireyin yapilandirdig1 bilgiyi, anlamhi bir sekilde gorsel Ogelerle destekleyerek sunmaya
yarar (Canas vd., 2005). Teknolojinin hizli gelisimi ve egitim alaninda yayginlasmasi da bu
baglamda kavram haritalarinin dijitallesmesine zemin hazirlamigtir. Dijital kavram haritalari,
esnek bir sekilde kagit-kalem kullanmadan dijital araglar yardimi ile bilgi yapilarini
diizenlemeye olanak saglamaktadir (Hwang vd., 2013). Dijital kavram haritalarinin egitim-
Ogretim ortamlarina yonelik etkisinin incelendigi arastirmalarda fen bilimleri konular ile
ilgili kavram yanilgilarinin giderilmesinde etkili oldugu (Hilbert ve Renkl, 2009), isbirlikli
ogrenme metodu ile uygulandiginda problemlerin daha hizli ve etkili ¢oziildiigii (Engelmann
ve Hesse, 2010), yasam boyu Ogrenme becerilerini gelistirdigi (Hanewald, 2012)
goriilmiistiir. Sonug olarak dijital kavram haritalarinin ilkokul yillarindan itibaren derslerde
etkin kullanilmasi, 6grencilerin teknoloji ile uyumlu bir birey olarak yetismesi ve fen

bilimlerine karsi olumlu tutum gelistirmesi bakimindan 6nemli goriilmektedir.
Calismanin Amaci

Mlgili literatiir incelendiginde yavas gecisli animasyonun okul éncesi (Mou vd., 2021),
ilkdgretim birinci (Gil Quintana ve Marfil-Carmona, 2018) ve ikinci kademe ile ortadgretim
(Mills vd., 2019; Yaseen ve Aubusson, 2020) ve iiniversite diizeyinde (Geng, 2019; Hoban
ve Nielsen, 2012) kullanildig1 goriilmektedir. Bu kullanimlar o6zellikle fen bilimleri
derslerinde yogunlagsmistir. Benzer bicimde dijital kavram haritalarinin hem ikinci kademe
(Brooker vd., 2017) hem de ilkégretim birinci kademe (Fan vd., 2019) ile iiniversite
diizeyinde (Alt ve Kapshuk, 2021; Erdogdu ve Sengiil, 2021) kullanim 0&rnekleri
bulunmaktadir. Bu kullanimlarda fen bilimleri dersine yonelik tutumlar (Javed vd., 2020) ile
iist biligsel farkindalik diizeyleri (Teng, 2021) ele alinmistir. Ancak ilgili bu ¢caligmalarda tek
bir gruptaki degisim incelenmistir. Bu ¢alismada ise fen bilimleri derslerinde yavas ge¢isli
animasyon ile dijital kavram haritalarinin tutum ve st biligsel farkindalik tizerindeki etkisi

ele alinacaktir. Bu amagla calismada asagidaki alt problemler ele alinmistir:

1. Ilkokul fen bilimleri dersinde kullanilan yavas gegisli animasyon ve dijital
kavram haritalari, 6grencilerin fen bilimleri tutumu ve ist bilissel farkindaliklar iizerinde

etkili midir?
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2. Yavas gecisli animasyon, dijital kavram haritas1 ve fen bilimleri 6gretim

programinin geleneksel 6gretiminin yapildigi gruplar arasi karsilagtirmalarda, 6grencilerin
O0gretim uygulamalarindan sonraki tutum ve {ist bilissel farkindalik durumlari arasinda

anlamli bir fark var midir?
Yontem
Arastirmanin Modeli

Bu arastirmada nicel aragtirma yontemlerinden 6n test-son test kontrol gruplu yart deneysel
desen kullanilmistir. Yar1 deneysel arastirmalarda 6grenciler gruplara amacli olarak atanir
(Fraenkel ve Wallen, 2006). Bu calisma kapsaminda yansiz atama yoluyla belirlenen ii¢
gruptan ikisi deney grubunu olustururken biri kontrol grubunu olusturmustur. Deney
gruplarindan birinde fen bilimleri dersi yavas gegisli animasyon teknigi kullanilarak
yuritiiliirken diger deney grubunda dijital kavram haritas1 teknigi kullanilmistir. Kontrol
grubunda ise fen bilimleri dersi miifredatina uygun olarak ders kitaplarina bagli kalinmistir.
Tim gruplara uygulama Oncesinde On testler ve uygulama sonrasinda son testler
uygulanmigtir. iki hafta hazirlik ve alti hafta uygulama siireci ile birlikte toplam sekiz
haftalik bir ¢alisma siireci bulunmaktadir. Arastirmaya ait simgesel gosterim Tablo 1’de

sunulmustur.

Tablo 1

Arastirma Modelinin Gésterimi

On Test Uygulama Son Test
Deney-1 Grubu (DG-1) FBTO*-UBFO** Yavas gegisli FBTO-UBFO
animasyon
Deney-2 Grubu (DG-2) FBTO-UBFO Dijital kavram FBTO-UBFO
haritasi
Kontrol Grubu (KG) FBTO-UBFO Fen bilimleri 6gretim FBTO-UBFO

programina uygun

ders kitaplari

*Fen bilgisi tutum 6lgegi, **Ust bilissel farkindalik 6lcegi
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Cahsma Grubu

Aragtirmanin ¢aligsma grubunu 2021- 2022 akademik yilinda Gaziantep ili Sahinbey ilgesinin
bir devlet okulunda 3.smifta 6grenim gérmekte olan 6grenciler olusturmustur. Arastirmada
uygun Ornekleme teknigi kullanilmistir. Bu teknikte arastirmaci, erisilmesi kolay ve yakin
olan gruptan veriler toplamaktadir. Uygun 6rnekleme teknigi arastirmaciya zaman ve mekan
yoniinden kolayliklar saglayarak arastirmaya hiz kazandirir (Biiytikoztirk, Kilig, Akgiin,
Karadeniz, Demirel, 2018). Bu kapsamda c¢alisma grubunu olusturan Ogrencilere ait
demografik bilgiler Tablo 2’de 6zetlenmistir. Buna gore DG-1’de 21, DG-2"de 25 ve KG’de
21 ogrenci bulunmaktadir. Calismaya toplam 67 6grenci katilmistir. Gruplarda yer alan

Ogrenci sayilarinin birbirine yakin oldugu goriilmektedir.

Tablo 2
Calisma Grubuna Ait Demografik Ozellikler

Kiz Erkek Toplam
DG-1 10 11 21
DG-2 13 12 25
KG 12 9 21
Toplam 35 32 67

Veri Toplama Araclarn
Fen Bilgisi Tutum Olgegi (FBTO)

Bu arastirmada Geban vd. (1994) tarafindan 6grencilerin fen bilimlerine kargi tutumlarini
olemek amaciyla gelistirilen fen bilgisi tutum 6lgegi (FBTO) kullanilmistir. Olgegin
Cronbach alfa degeri .83 olarak bulunmustur. 15 maddeden olusan 6lgegin sorularinin bir
kismi olumlu ifadelerden (1, 2, 3, 4, 5, 7, 8, 10, 11, 12, 15) olusurken bir kism1 olumsuz
ifadeleri (6, 9, 13, 14) barindirmaktadir. Olgek 5°1i Likert tipinde ve tek faktorlii bir yapiya
sahiptir. Olgek maddeleri +1 ile +5 puan araliginda (+1: hi¢ katilmryorum... +5: tamamen

katiliyorum) puanlanmaktadir. Olgekten alinan yiiksek puanlar fen bilimlerine kars1 olumlu
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tutumu gosterirken diislik puanlar olumsuz tutumu isaret etmektedir. Bu ¢alisma i¢in 6lgegin

Cronbach alfa degeri ,71 olarak hesaplanmustir.
Ustbilissel Farkindalik Olgegi (UBFO)

Bu arastirmada Schraw ve Dennison (1994) tarafindan yetiskinler i¢in gelistirilen sonrasinda
Sperling, Howard, Miller ve Murphy (2002) tarafindan ¢ocuklara uyarlanan tistbilissel
farkindalik dlgegi-A formu kullanmlmustir. Ustbilissel farkindalik dlgegi-A formunun Tiirk
diline ve kiiltiirline uyarlamasi1 Karakelle ve Sarag¢ (2007) tarafindan yapilmistir. Buna gore,
12 maddeden olusan 6l¢ek 3’lii Likert tipinde (her zaman, bazen, hi¢cbir zaman) olup tek
faktorlii bir yapiya sahiptir. Olgegin Cronbach alfa degeri ,83 olarak bildirilmistir. Bu
calisma igin ise Slcegin Cronbach alfa degeri ,87 olarak hesaplanmistir. Olgekten alinan
puan arttikca bireylerin istbiligsel farkindaliklarinin da arttigr bildirilmistir. Calisma

kapsaminda oOlgeklere iliskin 6rnek maddeler Tablo 3’°te sunulmustur.

Tablo 3
FBTO ve UBFO Araclarina Iliskin Ornek Maddeler

Olcek Ornek Madde

FBTO Fen bilgisi ¢ok sevdigim bir alandir.

Fen bilgisi dersine girerken sikinti duyarim.

Calisma zamanimin 6nemli bir kismini fen bilgisi dersine ayirmak isterim.
UBFO  Bir seyi anlayip anlamadigimi bilirim.

Caligmam sona erdiginde kendime Ogrenmek istedigim konuyu Ogrenip

Ogrenemedigimi sorarim.
Ilgimi ¢geken konular1 daha iyi 6grenirim.

Sekil ve resimler ¢izmek bir konuyu daha iyi anlamamu saglar.

Uygulama ve Verilerin Toplanmasi

[lkokulda dijital teknoloji kullanimimin tutum ve iistbiligsel farkindaliga etkisinin incelendigi

bu arastirmada DG-1’de yavas gecisli animasyon uygulamasi, DG-2’de ise dijital kavram
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haritalar1 esliginde Ogretim yapilmistir. KG’de ilkokul miifredatina bagli olarak ders
kitaplarindaki etkinlikler uygulanmaya devam edilmistir. Uygulama ilkokul 3. smif
“Maddeyi Taniyalim” {initesi boyunca gerceklestirilmistir. Yavas gecisli animasyon ve
dijital kavram haritalarinin olusturulmasi ve uygulanmasi siirecinde uzman goriigleri alinmis
ve kazanimlar dogrultusunda 6grenciler ile her hafta bir adet yavas gecisli animasyon ve
dijital kavram haritas1 olusturulmustur. Siirecin uygulanmasi ve igerigi asagida hafta hafta

belirtilmistir.

1. Hafta: DG-1"de yavas gecisli animasyon uygulamasi, DG-2de ise dijital kavram
haritalar1 uygulamasi ile 6gretim yapilmistir. Her iki grupta da maddeyi niteleyen 6zellikler
konusu ele alinmistir. Yavas gecisli animasyon uygulamasi ile yiiriitiilen derslerde deney
grubu Ogrencileri ile senaryolar olusturulmus ve Ogrenciler tarafindan hazirlanan yavas
gecisli animasyon drnegi 6grencilerle birlikte degerlendirilmistir. Senaryoda bes duyu organi
kullanilarak maddeyi niteleyen temel ozellikler agiklanmistir. Dijital kavram haritalar
uygulamasinda ise maddeleri niteleyen Ozellikler ele alinmis ve 6grenciler bu 6zellikleri

yansitan dijital haritalarin1 hazirlamiglardir.

2. Hafta: ilkokul 3. simif miifredatina gére maddeyi niteleyen dzellikler iki haftalik
siire¢ icerisinde tamamlanmaktadir. ikinci haftada da maddeyi niteleyen temel dzellikler
konusu ele alinmistir. Deney gruplarinda farkli senaryolar ile yavas gegisli animasyon ve

dijital kavram haritalar1 hazirlanmistir.

3. Hafta: Deney gruplarinda bazi maddelere dokunma, bakma, onlar1 tatma ve
koklamanin canli viicuduna zarar verebilecegi konusunda yavas gecisli animasyon ile dijital

kavram haritalar1 olusturulmustur.

4. Hafta: Deney gruplarinda bireysel olarak veya gruplar halinde ¢alisirken gerekli
giivenlik tedbirlerini almada sorumluluk tstlenme konusu ele alimmistir. Bu dogrultuda

kavram haritalar1 ve animasyon 6grencilerle birlikte hazirlanmistir.

5. Hafta: Deney gruplarinda, maddeleri hallerine gore siniflandirma konusu ele
alinmis, yavas gecisli animasyon uygulamasi ile maddenin halleri senaryolastirilmis, dijital

kavram haritasi ile ¢izimler yapilmistir.

6. Hafta: “Cevresindeki maddeleri, hallerine gore simiflandirir” (MEB, 2018)
kazanimina devam edilmis, deney gruplarinda farkli senaryolar ile yavas gecisli animasyon

ve dijital kavram haritalar1 hazirlanmistir. Olusturulan her yavas gecisli animasyon ve dijital
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kavram haritasinda etkilesime dikkat edilmis, ortaya c¢ikan iirlinler 6grenciler tarafindan

Ogretmen gozetiminde hazirlanmistir. Siireci yansitan birka¢ 6rnek Sekil 1’de sunulmustur.

Sekil 1

Stirece iliskin gorseller

Veri Analizi

[lkokulda teknoloji kullanimimin dgrencilerin fen bilimlerine yénelik tutum ile iistbiligsel
farkindaliklarina olan etkisinin incelendigi bu ¢alismada oncelikle verilere iliskin kayip ve
uc degerlerin incelenmesi ile normallik testleri yapilmustir. Ilkokul kademesinde yiiriitiilen
ve verilerin yiiz ylize toplandigr bu calismada eksik veri ya da ug¢ degerlerin olmadigi
goriilmiistiir. Ardindan verilerin normallik varsayimlarimi karsilayip karsilamadigi test
edilmistir. Bu kapsamda yapilan Shapiro Wilk test sonuglarinin anlamli olmamasi (p>,05),
carpiklik ve basiklik katsayilarin (FBTOgn tes= ,673 ve ,683, FBTOson test= -,799 ve ,512,
UBFOin tes= -,264 ve -,951, UBFOson tes= -,782 ve -,506) literatiirde kabul edilen +1,5
smirinda yer almasina bagli olarak verilerin normal dagilim gosterdigi kabul edilmistir
(Tabachnick ve Fidell, 2013). Boylece ilgili analizlerde, verilere yonelik parametrik testlerin
yapilabilecegi ve deneysel islemin etkililigini belirlemek iizere varyans analizlerinin

yapilabilecegi goriilmiistiir. Bu kapsamda gruplarin FTBO ile UBFO’den aldiklar1 6n test ve
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son testler arasindaki farkliliklarin istatiksel degerlendirmesinde varyans analizi (ANOVA)
kullanilmustur. Ilgili analizlerde uygulamanin etkililigini ortaya cikarabilmek icin tek faktorlii
kovaryans analizi (ANCOVA) kullanilmistir. Boylece gruplara ait on test puanlar1 ortak
degisken olarak ele alimip son testlerdeki degisimin incelenmesi imkanm1 dogmustur

(Biiyiikéztiirk, 2010).

Deney ve kontrol gruplarmin 6n test puanlarmin kontrol altina alinarak son test
puanlarinin incelendigi ¢alismada ANCOVA’nin varsayimlarinin saglanip saglanmadig test
edilmistir. Ilk olarak her bir gruba ait son test puanlarinin normal dagilim gostermesi (p>,05)
ve varyanslarin homojenliginin saglanmasi (F2,64=9,205, p>,05) varsayimi yerine
getirilmistir. Ardindan gruplara ait 6n test puanlar ile son test puanlar1 arasindaki dogrusal
iligki ele alinmistir. Buna gore tiim gruplara ait korelasyon matrisi ayr1 ayr1 olusturulmus ve
pozitif diizeyde iliski tespit edilmistir. Buna gére DG-1 (r =,24), DG-2 (r = ,30) ve KG’de
(r=,28) genel olarak r=,38 diizeyinde korelasyon tespit edilmistir. Ulagilan bu degerler kabul
edilen smirlar igerisinde yer almaktadir (Mayers, 2013). Son olarak regresyon dogrusu
egimlerinin esitligi varsayimi incelenmistir. Bu dogrultuda son testler {izerinde grup x on
test ortak etkisinin anlamsiz oldugu sonucuna ulasilmis (Foe1y= ,244, p>,05; F61)=1,584,
p>,05) ve ANCOVA varsayimlarinin karsilanmasi iizerine ilgili analizlere gecilmistir. Bu
baglamda ilgili analizlerde istatistiksel farkliligin olmasi durumunda etki biiytkligi
degerleri degerlendirilmistir. Etki biiyiikliikleri i¢in Tabachnick ve Fidell’in (2013) onermis
oldugu (kiigiik etki [n? = ,01], orta etki [n? = ,09], biiyiik etki [n? = ,25]) degerler dikkate

alimmustir.
Bulgular

Deney ve kontrol gruplarina uygulanan miidahale oncesinde 6grencilerin fen bilimlerine
yonelik tutumlar ile Ustbiligsel farkindalik diizeylerinin birbirine yakin olup olmadigini
belirlemek i¢in oncelikle 6n test sonuglar1 incelenmistir. Elde edilen sonuglar Tablo 4’te

Ozetlenmistir.

Tablo 4
On Test Sonuclar

Gruplar FTBO UBFO
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DG-1 4,00 ,483 2,73 ,20
DG-2 3,68 371 2,45 ,26
KG 3,66 ,345 2,48 ,26

Tablo 4’te yer alan degerler incelendiginde hem FTBO hem de UBFO i¢in DG-1, DG-
2 ve KG puan ortalamalarinin birbirine yakin oldugu goriilmektedir. Elde edilen bu
degerlerin istatistiksel acidan anlaml1 olup olmadigit ANOVA ile analiz edilmistir. ik olarak
FTBO’den alman puanlar analiz edilmistir. Buna gére DG-1, DG-2 ve KG arasinda 6n
testler acisindan istatistiksel agidan anlamli bir farkliligin oldugu goriilmiistiir (p<,05).
UBFO igin yapilan analizlerde de DG-1, DG-2 ve KG arasinda istatistiksel agidan anlamli
bir farklilasma tespit edilmistir (p<,05). Bu durum c¢alismanin baslangicinda deney ve
kontrol gruplarinda arasinda farklilagsmanin oldugunu gostermektedir. Dolayisiyla ¢alismada
gerceklestirilen uygulamanin etkililiginin belirlenmesinde son test puanlarinin incelenmesi

gerekmektedir. Son testlerden elde edilen sonuglar Tablo 5’te sunulmustur.

Tablo 5

Son Test Sonuglart

Gruplar FTBO UBFO
M SD M SD
DG-1 3,89 21 2,74 17
DG-2 3,84 24 2,65 ,20
KG 3,17 ,60 1,94 ,30

Tablo 5’e gore FTBO igin DG-1 ve KG son test puanlarinda diisiis goriiniirken DG-2
grubunun son test puanlarinda bir artis yaganmistir. Son test puanlarindaki degisimin
istatistiksel acidan anlamliligini belirlemek i¢in yapilan ANOVA sonucunda farkliligin DG-
1 ve KG ile DG-2 ve KG arasinda oldugu goriilmiistiir. Buna gore son testlerde DG-1 lehine
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(Fo64=12,591, p<,05) ve DG-2 Ilehine anlamh bir farkliik (Fpe4=11,338, p<,05)
bulunmaktadir. Bu durum KG ile kiyaslandiginda DG-1 ve DG-2’de yapilan uygulamalarin

FTBO puanlart iizerinde etkili oldugunu isaret etmektedir.

UBFO igin gruplarin son test puanlar1 incelendiginde KG grubu disindaki diger
gruplarin son test puanlarinda artis oldugu goriilmektedir. Ortaya ¢ikan bu degisimin
istatistiksel agidan anlamliligini test etmek icin yapilan ANOVA sonucuna gore farkliligin
DG-1 ve KG ile DG-2 ve KG arasinda oldugu goriilmiistiir. Buna gore ilgili uygulamalar
DG-1 (Fp,64=5,871, p<,05) ve DG-2 (F 64y = 3,532, p<,05) gruplarinda st biligsel

farkindaligin artirilmasina katki saglamistir.

DG-1 ve DG-2’de yer alan katilimcilarin hem FTBO hem de UBFO son test
puanlarinin, KG’de yer alan katilimcilarin puanlarindan daha yiiksek oldugu goriilmekle
beraber ¢alismada 6n test, ortak degisken olarak ele alinip son testlerdeki farklilasma ortaya

cikarilmaya ¢alisilmistir. Bu kapsamda yapilan ANCOVA sonuglar1 Tablo 6’da

sunulmustur.
Tablo 6
ANCOVA Sonuclar
Kareler Kareler Kismi Eta
Kaynak Toplam1 df Ortalamasi F )% Kare
FTBO-On ,996 1 ,996 7,146 ,010 ,102
Test
Grup 5,848 2 2,924 20,973 ,000 ,400
Hata 8,783 63 ,139
Toplam 908,787 67
UBFO-On ,718 1 ,718 16,819 ,000 211

Test
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Grup 6,992 2 3,496 81,913 ,000 ,722
Hata 2,689 63 ,043
Toplam 417,931 67

Tablo 6’ya gore DG-1, DG-2 ve KG’deki 6grencilerin FTBO 6n test puanlarina gore
diizeltilmis son test puanlar1 arasinda gruplar arasi bir farklilagsma mevcuttur (F1,63) =20,973,
p<,05). Farklilagmanin kaynagini belirlemek amaciyla yapilan Tukey post-hoc analizine
gore DG-1 ile KG ve DG-2 ile KG arasinda bir farklilik bulunmaktadir. Buna gére DG-2’de
yer alan Ogrencilerin puanlari, diger gruplarin puanlarindan daha yiiksektir (M=3,86). Bu
durum DG-2’de uygulanan siirecin Ogrencilerin fen tutumlarmin gelistirilmesine katki
sagladigin gostermektedir (Sekil 2). Ayrica bu etkinin derecesinin (n? = ,40) biiyiik oldugu

sonucuna ulagilmistir.

Calismada verilere uygulanan ANCOVA sonucunda UBFO 6n test puanlari ortak
degisken olarak ele alinip gruplara ait son test puanlari da degerlendirilmistir. Buna gore
UBFO son test puanlar1 gruplara gore farklihk gdstermektedir (Fae3 = 81,913, p<,05).
Farkliligin kaynagini test etmek i¢in yapilan Tukey post-hoc analizine gore DG-1 ile KG ve
DG-2 ile KG arasinda bir farklilik bulunmaktadir. Buna gére DG-2de yer alan 6grencilerin
puanlari, diger grupta yer alan 6grencilerin puanlarindan daha yiiksektir (M=2,69). Ayrica
etki biiyiikliigii de kayda degerdir (n?=,722). Bu durum o6grencilerin ({istbilissel
farkindaliklarinin artirllmasinda DG-2’de uygulanan yontemin daha etkili oldugunu

gostermektedir (Sekil 2).

Sekil 2
Son Test Puanlarindaki Degisimler
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DG DG-2 KG

FTBO icin Son Test Puanlari UBFO icin Son Test Puanlari

Tartisma

Bu arastirmada, yavas gecisli animasyon ve dijital kavram haritas1 kullaniminin ilkokul
3.smif 6grencilerinin fen bilimleri dersine yonelik tutum ile st bilissel farkindaliklarina

olan etkisi incelenmistir. Elde edilen sonuglar aragtirma sorular1 kapsaminda tartigilmastir.

Yavas Gegcisli Animasyon ve Dijital Kavram Haritasinin Fen Bilimleri Tutumu ile Ust

Bilissel Farkindalhiga Olan Etkisi

Calisma kapsaminda ilk olarak fen bilimleri dersinde yavas gecisli animasyon ve dijital
kavram haritas1 tekniginin uygulandig1 siniflarda, 6grencilerin fen bilimleri dersine yonelik
tutumlarimin arttig1 tespit edilmistir. Glnliik hayatta 6grenciler teknolojik uygulamalarla
strekli i¢ icedir. Dolayisiyla uyaric1 zenginligi olan dijital teknolojilerin (Arslan, 2006)
egitim Ogretim faaliyetlerinde kullanilmasi Ogrencilerin derse karst tutumlarmi artirmis
olabilir. Bu durumda 6grencilerin fen bilimleri dersinde kullanilan dijital teknolojileri ayrim
yapmaksizin geleneksel metotlara tercih ettigi sdylenebilir. Tlgili literatiir incelendiginde fen
bilimleri dersinde yavas gecisli animasyon (Atalay ve Belet Boyaci, 2019; Hager, 2013) ile
dijital kavram haritas1 tekniklerinin (Ramatu, 2020) kullanildig1 ¢alismalarda 6grencilerin
fen bilimleri dersine yonelik tutumlarinin ve fen bilimleri dersindeki basarilarinin arttig
ifade edilmistir. Ayrica Hwang ve digerlerinin (2013) yaptiklar1 calismada fen bilimleri
dersinin 0gretimi i¢in iki deney grubu belirlenip birinde etkilesimli tahta temelli kavram
haritast digerinde ise dokunmatik ekran temelli kavram haritasi teknigi kullanilmigtir.
Kontrol grubunda ise geleneksel 6gretim ydntemi uygulanmustir. iki deney grubunda da
ogrencilerin fen bilimleri dersine yonelik tutumlart ve basarilar1 KG’den daha yiiksek

bulunmustur.
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Yavas gecisli animasyon ve dijital kavram haritas1 tekniginin uygulandigi deney

gruplarinin, KG’de yer alan 6grencilere gore son testlerde iistbiligsel farkindaliklarinin daha
yiiksek oldugu sonucuna ulagilmistir. Dijital teknoloji temelli tekniklerin siniflarda
kullanilmasi, kavramlarin somutlastirilip Ogrencilerin  konular1 daha iyi bir sekilde
zihinlerinde canlandirmalarina boylece kendi 6grenme durumlarii diizenleyerek {istbiligsel
farkindalik durumlarini artmasina yol agmaktadir (Jagals ve Van der Walt, 2018; Ozkaya
vd., 2016). Bu calismada da fen bilimleri dersinde kullanilan teknolojilerin &grencilerin
derse yonelik tutumunu ve ilgisini artirdig1 boylece iistbilissel farkindalik diizeylerinde de

bir artisa yol agtig1 goriilmektedir.

Yavas Gecisli Animasyon ile Dijital Kavram Haritalarimn Etkililiginin

Karsilastirilmasi

Fen bilimleri dersinde yavas geg¢isli animasyon ve dijital kavram haritas1 teknigi kullanilan
deney gruplarinin fen bilimleri dersine yonelik tutumlar1 arasinda anlamli bir farklilik
bulunmustur. Bu farklilik dijital kavram haritas1 teknigi kullanilan deney grubu lehinedir.
flgili literatiir incelendiginde fen bilimleri dersinde dijital kavram haritas1 tekniginin
kullanildig1 derslerde 6grencilerin fen bilimine yonelik tutumunu artirdigi belirtilmistir
(Hwang vd., 2013). Benzer caligmalar farkli disiplinler de yiiriitiilmiistiir. Ornegin Yen ve
Yang’in (2013) ¢alismalarinda dijital kavram haritas1 teknigi kullanan Ingilizce &gretmen
adaylarmin konu odakli metinleri okuyup analiz etmeleri amaglanmistir. Elde edilen veriler
sonucunda ise dijital kavram haritas1 tekniginin 6gretimde etkili oldugu goriilmiistiir. Ahmed
ve Abdelraheem’in (2016) yaptig1 ¢alismada ise lisans Ogrencilerinin egitim teknolojileri
dersi kapsaminda dijital kavram haritas1 tekniginin derse yonelik basariy1 ve tutumu artirdigi
tespit edilmistir. Boylece dijital kavram haritasi tekniginin genellikle tiim konu alanlarinda
etkili oldugu anlagilmaktadir. Erdogan’in (2009) yaptig1 ¢alismada da kagit kalem destekli
kavram haritas1 ve dijital kavram haritas1 teknigi ile geleneksel Ggretim yOnteminin
kullanildig1 ders kapsaminda ogrencilerin bilgisayar donanimi bilgi basarisi, bilgisayar
kaygisi ve bilgisayar tutumu durumlar incelemistir. Her iki kavram haritas1 teknigi
kullaniminin geleneksel dgretim yontemine gore dgrencilerin bilgisayara yonelik basar1 ve
tutumlar tlizerinde etkili oldugu goriilmistiir. Bununla birlikte yavas gecisli animasyon
tekniginin diger teknige kiyasla gorece daha az etkili olmasinin sebebi; yavas gecisli
animasyonda d&grencilerin yeterli arastirma yapmadiginda yanlis anlasilmalara yol

acilabilecegi, 0grenci yeterince yaratict degilse problem ¢ézmede basariya ulasamayacagi,



Cite, Giirbiizer ve Alkis Kiigiikaydin/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 58, 177-200, 2023 193

yavas gegcisli animasyon i¢in c¢oklu teknolojik araclar gerekebilecegi ve simif ortaminda

bunlara erigimin zor olabilecegi (Hoban, 2007) gibi sinirliliklarla ilgili olabilir.

Fen bilimleri dersinde yavas gecisli animasyon ve dijital kavram haritas1 teknigi
kullanilan deney gruplarmin {istbilissel farkindaliklar1 arasinda anlamli bir farklilik
bulunmustur. Bu farklilik dijital kavram haritas1 teknigi kullanilan DG-2 lehinedir. Ilgili
literatiir incelendiginde fen bilimleri dersinde dijital kavram haritas1 tekniginin 6grencilerin
kavram yanilgilarini gidermede (Hilbert ve Renkl, 2009) ve anlamli 6grenmeler gelistirip
mobil gozlem yetkinligi kazandirmada (Hung vd., 2012) etkili oldugu goriilmistiir.
Dolayisiyla dijital kavram haritalar1 6grencilerin bilgiyi birlestirmelerine ve iist diizey
diistinme becerilerine katki saglamaktadir (Chang vd., 2016). Bu sebeple dijital kavram
haritast tekniginin 6grencilerin kendi 6grenme durumlarint diizenleme ve 6grenmeye nasil

ulagilacagini tespit etme agisindan avantajlar sundugu goriilmektedir.
Sonuc¢

(Calismada elde edilen sonuglar ve bu ¢alismanin da simirliliklar1 g6z 6niinde bulundurularak
birtakim 6neriler sunulmaktadir. Oncelikle elde edilen sonuglar, fen bilimleri dersinin dijital
teknolojiler ile desteklenmesi sonucunda teknolojinin derse yonelik olumlu tutum
gelistirmeye ve iist biligsel farkindalik kazandirmaya katki sundugunu gostermistir. Ancak
teknolojiler aras1 kiyaslamaya gidildiginde yavas gecisli animasyonun daha az etkili oldugu
sonucuna ulagilmistir. Bu durumun, 6gretmenin yeterli hazirlik yapmamasi veya 6grencinin
bu teknolojiye adapte olamayis1 gibi farkli sebepleri olabilir. Ancak mevcut calisma bunun
sebebini agiklayamamaktadir. Dolayisiyla yavas gecisli animasyonun fen bilimleri dersi
ozelinde katkilarin1 ele alan ve simirhliklarimi gidermeye yonelik Oneriler sunacak
caligmalarla desteklenmesi Oonerilmektedir. Ayrica bu ¢alisma toplam alt1 haftalik bir siireci
kapsamistir. Daha uzun yiiriitiilecek uygulamalarda farkli sonuglarin elde edilmesi ihtimali
de bulunmaktadir. Bununla birlikte fen bilimleri dersinde ele alinan iinitenin farklilagmasi
iinite kazanimlarma yonelik hazirlanacak etkinliklerin de degismesine yol acacaktir.
Dolayisiyla fenin farkli iinite ve kazanimlarma yonelik uygulamalar ve teknolojilerle

ogrencilerdeki degisimi arastirmak miimkiindiir.

Etik Kurul izin Bilgisi: Bu arastirma, Necmettin Erbakan Universitesi Sosyal ve Beseri
Bilimler Bilimsel Arastirma Etik kurulunun 10/12/2021 tarihli 2021/570 sayili karar ile

alinan izinle yiiriitiilmiistiir.
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Yazar Cikar Catismas1 Bilgisi: Makalenin yazarlar1 arasinda c¢ikar catigmasi

bulunmamaktadir.
Yazar Katkisi: Yazarlar calismaya esit oranda katki saglamistir.
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Abstract

The aim of this study was to examine the effects of slow motion and digital concept maps
used in science lessons on primary school 3rd-grade students’ science attitudes and
metacognitive awareness levels. A quasi-experimental design with a pretest-posttest control
group was used. Within the scope of the study, two of the three groups determined by
unbiased assignment were experimental groups and one was the control group. In one of the
experimental groups (EG-1), science lessons were carried out using the slow motion
technique, while digital concept mapping was applied for the other experimental group (EG-
2). In the control group (CQG), textbooks were followed in accordance with the science
course curriculum. A total of 67 students participated in the study, with 21 students in EG-1,
25 students in EG-2, and 21 students in CG. Data were collected with the help of the Science
Attitude Scale and Metacognitive Awareness Scale. ANOVA and ANCOVA were used in
the analysis of data. According to the findings, both the attitude and metacognitive
awareness scores of students in the EG-1 and EG-2 groups increased in the posttests. In
addition, comparisons between the groups showed that digital concept maps were more
effective than slow motion. Based on the results obtained, it can be suggested that further

studies be carried out in different science units to evaluate the limitations of slow motion.
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Introduction

The visual and rich resources offered by today’s technology are very important for students
to make sense of intangible and difficult subjects and to take active roles in educational
programs (Aykanat et al., 2005). In this sense, technology contributes to diversifying
learning environments in science teaching (Atalay et al., 2016; Hoban & Nielsen, 2012).
With science courses, it is aimed to teach students how to learn (Okur & Unal, 2010); thus,
it is also aimed to raise individuals who construct knowledge, criticize, and use high-level
thinking skills (Wagner, 2008). In this context, the use of metacognitive strategies is highly
effective (Cifuentes & Hsieh, 2003). What is expected from students in science courses is
that they develop as individuals who are responsible for their own learning and adopt
metacognitive strategies (Ministry of National Education [MoNE], 2018). In order to
educate individuals with these skills, classroom environments where various digital
technologies are actively used are being organized and students are encouraged to develop
positive attitudes (Ozabaci & Olgun, 2011). For this reason, it is considered important to
investigate the possible changes in the use of technology for primary school students. In this
context, a conceptualization of metacognitive awareness and attitudes toward science

statements was undertaken as the first step of this study.
Conceptual Framework
Metacognitive Awareness

While cognition is defined as the knowledge that an individual needs to perform a task or
solve a problem (Garner, 1987), metacognitive knowledge is defined as the existing
knowledge about the individual’s own thought processes, including what to learn, how to
learn, and why to learn in the process of learning activities (Brown, 1977; Flavell, 1979).
Metacognitive awareness is an individual’s state of being aware of his or her level of
metacognitive knowledge and strategies (Schraw & Dennison, 1994). Individuals with
metacognitive awareness achieve more active, constructive, and successful learning

(Baggeci et al., 2013). For this reason, it has been reported that activities that stimulate
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metacognition help students achieve academic success and positive attitudes toward their
courses (Ozkaya et al., 2016). However, metacognition is directly related to age and learning
level (Bruning et al., 2003). For this reason, education at an early age is particularly
important for students in gaining metacognitive awareness (Babkie & Provost, 2002).
Technology-supported teaching environments are also very important for the development
of metacognitive awareness (Ozkaya et al., 2016). Therefore, it is necessary to help students

develop metacognitive awareness in a technology-supported manner in primary schools.
Science Attitudes

Attitude, which is an important element of the educational process, has a great impact on the
realization of teach (Swift, 1993). Attitude, as a state of consistent response that occurs as a
result of experiences, has cognitive and affective dimensions and it includes behavioral
tendencies (Lukow, 2002). Attitudes toward science courses are expressed as students’
positive or negative feelings toward science or their interest in science (Jebson & Hena,
2015). It is important for students to develop positive attitudes toward science, overcome the
problems they encounter in life, and live in harmony with society (Bajaj & Devi, 2021). In
addition, students’ positive science attitudes enable them to perform better in science
courses (Jebson & Hena, 2015) and facilitate their employment in professional areas related
to this field in their later lives (George, 2006). The primary school years are the years when
students’ curiosity is at the highest level. Therefore, the effective use of digital technologies
in science lessons will increase students’ interest in and curiosity toward science, thus

enabling them to develop positive attitudes toward science courses (Akpinar et al., 2005).
Relationship between Metacognitive Awareness and Attitude

Metacognition has a structure that is affected by affective factors such as attitude and
motivation (Waninge et al., 2014). According to Dornyei, Henry, and Muir (2016),
metacognition, which is responsible for an individual’s learning, depends on the individual’s
motivation and attitude. In order for an individual to learn, it is necessary to develop positive
feelings toward the subject in question first. In fact, attitude plays a self-regulating role in an
individual’s self-confidence in the learning process and in fulfilling learning tasks.
Therefore, attitude as a component of metacognition is responsible for self-regulated
learning (O’Malley & Chamot, 1990), and there is a close relationship between attitude and
metacognition. In the relevant literature, it is stated that students with positive attitudes

perform better in terms of academic success compared to students with negative attitudes
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(Dornyei et al., 2016). Based on this, the concepts of metacognitive awareness and attitude

were taken into account in the present study.
Technology Use in Primary School
Slow Motion

Slow motion is the making of models for the explanation and understanding of a scientific
concept and the conversion of those models into animation by slowing down the
photography process (Hoban, 2005). This contributes to students’ thinking about concepts
and their understanding by concretizing intangible concepts by presenting visuals about how
the concepts are perceived (Hoban, 2007). In studies examining the effects of slow motion in
education, it was found to increase positive attitudes toward science courses and academic
achievement (Hager, 2013; Mills et al., 2018), provide the opportunity to learn science
concepts in depth, and provide permanence in learning (Hoban & Nielsen, 2012). In
addition, with slow motion, individuals’ scientific literacy levels are improved (Brown et al.,
2013), and language, thought, and mental functioning interact with each other, enriching
teaching (Fleer, 2013) and contributing to the development of students’ 21st-century skills
(Ochsner, 2010). For this reason, it is possible to say that slow motion is effective, especially

in enriching science courses at the primary school level.

The slow motion technique is frequently preferred, especially in science courses
(Hoban, 2005; Hoban & Nielsen, 2012). In this technique, paper models are first made, and
digital photographs are taken showing small sequential movements of the models and then
transferred to a digital video program to obtain the animation effect. This whole process can
be carried out with the facilities available in schools or with a cell phone camera, digital
camera, tripod, or laptop computer owned by the teacher. Creating animation basically
entails three stages. In the first stage, the process of planning and creating scenarios takes
place. In this stage, students take photographs of the chosen concepts and discuss how the
photographs will create a scenario. In the second stage, the photos taken are lined up and
background music is added. In this stage, with the support of the teacher, the students
transfer the photographs and sound to a video player. In the last stage, editing is done and
text or symbols are added to the video. Throughout the whole process, with the support of

teachers, students take on active roles and responsibilities (Mills et al., 2018).
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Digital Concept Maps

Concept maps, developed according to Ausubel’s theory of meaningful learning, were
initially designed for biology education but later became graphical tools used in all fields of
science (Malone & Decker, 1984). Concept maps serve to present the information
constructed by an individual in a meaningful way by supporting that information with visual
elements (Canas et al., 2005). The rapid development of technology and its spread in the
field of education also paved the way for the digitalization of concept maps in this context.
Digital concept maps allow the organization of information structures flexibly with the help
of digital tools without using paper and pencil (Hwang et al., 2013). In studies examining
the effects of digital concept maps in educational environments, they were found to be
effective in eliminating misconceptions about science subjects (Hilbert & Renkl, 2009), and
problems were solved faster and more effectively when concept maps were applied with the
cooperative learning method (Engelmann & Hesse, 2010). They have also been seen to
improve learning skills (Hanewald, 2012). As a result, the effective use of digital concept
maps in lessons starting in primary school is considered important in terms of educating
students as individuals who use technology comfortably and develop positive attitudes

toward science.
Aim of the Study

When the relevant literature is examined, it is seen that slow motion has been used in
preschool (Mou et al., 2021), primary school (Gil Quintana & Marfil-Carmona, 2018), and
secondary education (Mills, Tomas, & Lewthwaite, 2019; Yaseen & Aubusson, 2020) and at
the university level (Geng, 2019; Hoban & Nielsen, 2012). These uses are especially
concentrated in science courses. Similarly, the use of digital concept maps at the secondary
level (Brooker et al., 2017), in primary education (Fan et al., 2019), and at the university
level (Alt & Kapshuk, 2021; Erdogdu & Sengiil, 2021) has been reported. In these studies,
attitudes toward science courses (Javed et al., 2020) and metacognitive awareness levels
(Teng, 2021) were discussed. However, the changes in a single group were examined in
these previous works. In the present study, the effect of slow motion and digital concept
maps on attitude and metacognitive awareness in science courses will be discussed. For this

purpose, the following sub-problems were addressed:

1. Are slow motion and digital concept maps as used in primary school science

courses effective on students’ science attitudes and metacognitive awareness?
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2. Is there a significant difference between the attitudes and metacognitive awareness
of students after the implemented teaching practices in comparisons between groups for
which slow motion, digital concept maps, and the traditional teaching of the science

curriculum were applied?
Method

Model of the Research

In this study, a quasi-experimental design with a pretest-posttest control group, which is one
of the quantitative research methods, was used. In quasi-experimental studies, students are
assigned to groups on purpose (Fraenkel & Wallen, 2006). Within the scope of this study,
two of the three groups determined by unbiased assignment constituted experimental groups,
while one was the control group. In one of the experimental groups, the science course was
taught using the slow motion technique, while the digital concept mapping technique was
applied for the other experimental group. In the control group, textbooks were adhered to in
accordance with the science course curriculum. Pretests and posttests were applied for all
groups before and after the application. The study lasted for eight weeks, with two weeks of
preparation and six weeks of implementation. The symbolic representation of the research is

presented in Table 1.

Table 1

Representation of the Research Model

Group Pretest Implementation Posttest
Experimental Group-1 SAS*- Jr. MAI-A Slow motion SAS- Jr. MAI-A
(EG-1) form ** form

Experimental Group-2 SAS- Jr. MAI-A Digital concept map SAS- Jr. MAI-A

(EG-2) form form
Control Group (CG) SAS- Jr. MAI-A Textbooks suitable SAS- Jr. MAI-A
form for the science form
curriculum

* Science Attitude Scale, ** Metacognitive Awareness Scale
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Study Group

The study group consisted of 3rd-grade students enrolled in a public school in the Sahinbey
district of Gaziantep, Turkey, in the academic year of 2021-2022. A convenience sampling
technique was applied. With this technique, the researcher collects data from a group that is
close and easy to access. The convenience sampling technique provides convenience to the
researcher in terms of time and space and accelerates the research process (Biiytlikoztiirk et
al., 2018). In this context, the demographic information of the students constituting the study
group is summarized in Table 2. There were 21 students in EG-1, 25 students in EG-2, and
21 students in CG. Thus, a total of 67 students participated in the study. The numbers of

students in each group were close to each other.

Table 2
Demographic Characteristics of the Study Group

Female Male Total
EG-1 10 11 21
EG-2 13 12 25
CG 12 9 21
Total 35 32 67

Data Collection Tools
Science Attitude Scale (SAS)

In this study, the Science Attitude Scale (SAS) developed by Geban, Ertepinar, Yilmaz,
Altin, and Sahbaz (1994) to measure students’ attitudes toward science was used. The
Cronbach’s alpha value of the scale was found to be .83. While some of the questions of the
15-item scale consist of positive statements (1, 2, 3, 4, 5, 7, 8, 10, 11, 12, and 15. items),
some contain negative statements (6, 9, 13, and 14. items). The scale has a single-factor
structure and items are scored on a 5-point Likert-type scale between 1 and 5 points, where 1

means “I totally disagree” and 5 means “I totally agree.” Higher scores from the scale
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indicate positive attitudes toward science, while lower scores indicate negative attitudes. For

the present study, the Cronbach’s alpha value of the scale was calculated as .71.
Metacognitive Awareness Scale (Jr. MAI-A form)

In this study, the Metacognitive Awareness Inventory for Children (Jr. MAI)-A form was
used. This scale was originally developed by Schraw and Dennison (1994) for adults and it
was adapted for children by Sperling, Howard, Miller, and Murphy (2002). Adaptation of
the Jr. MAI-A form to the Turkish language and culture was done by Karakelle and Sarag
(2007). The scale consists of 12 items that are scored on a 3-point Likert-type scale

99 ¢¢

(“always,” “sometimes,” and “never”) and it has a single-factor structure. The Cronbach’s
alpha value of the scale was reported as .83. For this study, the Cronbach’s alpha value was
calculated as .87. As the score obtained from the scale increases, the metacognitive
awareness of the individual also increases. Sample items from the scales applied in this

study are presented in Table 3.

Table 3
Sample Items from the SAS and Jr. MAI-A Form

Scale Sample Item

SAS Science is a field that I love very much.
I have trouble getting into science courses.
I would like to devote a significant portion of my study time to science courses.
Jr. MAI-A I know if I understand something or not.
form
At the end of my study, I ask myself if I have learned the subject I wanted to
learn.

I learn better about subjects that interest me.

Drawing shapes and pictures helps me understand a subject better.

Implementation and Data Collection

In this study, in which the effects of digital technology use in primary school on attitudes

and metacognitive awareness were examined, a slow motion technique was applied for EG-1
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and students were taught with digital concept maps in EG-2. In CG, activities in the
textbooks continued to be implemented according to the primary school curriculum. The
research was carried out during the “Let's Get to Know Matter” unit in the 3rd grade of
primary school. Expert opinions were obtained during the creation and implementation of
the slow motion technique and digital concept maps, and slow motion and digital concept
map applications were done every week with the students in line with the desired
achievements. The implementation and content of these processes are presented below week

by week.

Week 1: In EG-1, a slow motion implementation, and in EG-2, a digital concept
mapping implementation was used. In both groups, the properties of matter were discussed.
In the courses conducted with the slow motion approach, scenarios were created with the
students, and the slow motion samples prepared by the students were evaluated together
with the students. In the scenarios, the basic features that characterize matter were explained
using the five senses. In the implementation of digital concept maps, the features that
characterize matter were discussed and the students prepared digital maps reflecting those

features.

Week 2: According to the primary school curriculum for the 3rd grade, the subject of
the properties of matter is completed in a two-week period. In the second week, the basic
features that characterize matter were discussed. Slow motion applications and digital

concept maps were prepared with different scenarios in the experimental groups.

Week 3: In the experimental groups, digital concept maps and slow motion
applications were created to address the fact that touching, looking at, tasting, and smelling

certain materials could harm living beings.

Week 4: The subject of taking responsibility in terms of necessary safety measures
while working individually or in groups was discussed in the experimental groups and

concept maps and slow motion applications were prepared together with the students.

Week 5: In the experimental groups, the subject of classifying matter according to its
state was discussed; the states of matter were portrayed in slow motion and drawings were

made for digital concept maps.

Week 6: The acquisition of “Classifies surrounding matter according to its state”
(MoNE, 2018) continued, and slow motion applications and digital concept maps were

prepared with different scenarios in the experimental groups. Attention was paid to
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interaction in each created slow motion application and digital concept map, and the
resulting products were prepared by the students under the supervision of the teacher. A few

examples reflecting this process are presented in Figure 1.

Figure 1

Images of the Process

Data Analysis

In this study, in which the effects of technology use in primary school on students’ attitudes
toward science and their metacognitive awareness were examined, first of all, normality tests
were conducted to examine missing and extreme values related to the data. It was observed
that there were no missing data or extreme values in this study, which was carried out at the
primary school level with data collected face to face. It was then tested whether the data met
normality assumptions. It was accepted that the data showed normal distribution due to the
fact that the Shapiro-Wilk test results obtained in this context were not significant (p>.05),
and the skewness and kurtosis coefficients (SASpretest=.673 and .683, SASposttes=-.799 and
512, Jr. MAI-A formpretest=-.264 and -.951, Jr. MAI-A formposttest=-.782 and -.506) were
within the limit of £1.5 proposed in the literature (Tabachnick & Fidell, 2013). Thus, in the
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related analyses, it was seen that parametric tests could be applied for the data and variance
analyses could be done to determine the effectiveness of the experimental process. In this
context, analysis of variance (ANOVA) was used in the statistical evaluation of the
differences between the groups’ pretest and posttest scores for the SAS and Jr. MAI-A form.
Single-factor analysis of covariance (ANCOVA) was used to reveal the effectiveness of the
application in related analyses. Thus, it was possible to consider the pretest scores of the

groups as a common variable and examine the changes in the posttests (Biiylikoztiirk, 2010).

In this study, in which the pretest scores of the experimental and control groups were
controlled and the posttest scores were examined, it was tested whether the assumptions of
ANCOVA were met. First, the assumptions that the posttest scores of each group showed
normal distribution (p>.05) and that variances were homogeneous (F(2,64=9.205, p>.05)
were confirmed. The linear relationship between the pretest scores of the groups and the
posttest scores was then examined. Accordingly, correlation matrixes for all groups were
created separately and a positive correlation was determined. Specifically, a general
correlation of r=.38 was found for EG-1 (r=.24), EG-2 (r=.30), and CG (r=.28). These values
are within the accepted limits (Mayers, 2013). Finally, the assumption of the equality of
slopes of regression lines was examined. It was concluded that the joint Group X Pretest
effect on the posttests was insignificant (F,61y=.244, p>.05; F261)=1.584, p>.05) and, upon
satisfying the ANCOVA assumptions, the relevant analyses were begun. In this context, the
effect size values were evaluated for statistical differences. For effect sizes, the values
suggested by Tabachnick and Fidell (2013) for small effects (n>=.01), medium effects

(1?=.09), and large effects (1?=.25) were taken into account.
Results

Before any applications were conducted for the experimental and control groups, the pretest
results were examined to determine whether the students’ attitudes toward science and their
metacognitive awareness levels were close to each other. The results obtained are

summarized in Table 4.
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Table 4
Pretest Results
Groups SAS Jr. MAI-A form
M SD M SD
EG-1 4.00 483 2.73 .20
EG-2 3.68 371 2.45 .26
CG 3.66 .345 2.48 .26

When the values in Table 4 are examined, it is seen that the mean scores of EG-1, EG-
2, and CG for both the SAS and Jr. MAI-A form were close to each other. Whether these
obtained values were statistically significant or not was analyzed by ANOVA. First, the
scores obtained for the SAS were analyzed. Accordingly, it was observed that there was a

statistically significant difference between EG-1, EG-2, and CG in terms of pretests (p<.05).

A statistically significant difference was also found between EG-1, EG-2, and CG in
the analyses performed for the Jr. MAI-A form (p<.05). This revealed that there was a
difference between the experimental and control groups at the beginning of the study.
Therefore, it was necessary to examine the posttest scores in determining the effectiveness

of the applications carried out in the study. The results from the posttests are presented in

Table 5.

Table 5

Posttest Results

Groups SAS Jr. MAI-A form

EG-1 3.89 21 2.74 17
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EG-2 3.84 24 2.65 .20

CG 3.17 .60 1.94 .30

According to Table 5, there was a decrease in the posttest scores for the SAS in EG-1
and CG, while an increase was observed in the posttest scores of EG-2. As a result of
ANOVA performed to determine the statistical significance of the change in posttest scores,
it was seen that the difference occurred between EG-1 and CG and between EG-2 and CG.
In other words, there was a significant difference in favor of EG-1 (F2,64=12.591, p<.05)
and in favor of EG-2 (F,64=11.338, p<.05) in the posttests. This indicates that the
applications performed for EG-1 and EG-2, when compared to students in the control group,

were effective on SAS scores.

When the posttest scores of the groups for the Jr. MAI-A form were examined, it was
seen that there was an increase in the posttest scores of the experimental groups compared to
the control group. According to ANOVA performed to test the statistical significance of this
change, the difference occurred between EG-1 and CG and between EG-2 and CG. Thus, the
applications for the experimental groups contributed to increasing the metacognitive

awareness in both EG-1 (F2,64=5.871, p<.05) and EG-2 (F (2,64)=3.532, p<.05).

Although it was observed that the posttest scores of the participants in EG-1 and EG-
2 for both the SAS and Jr. MAI-A form were higher than the scores of the CG participants,
the pretest was considered a common variable, and the difference in the posttests was

evaluated accordingly. ANCOVA results in this context are presented in Table 6.

Table 6
ANCOVA Results
Sum of Mean
Source Squares df Square F p Partial n°
SAS-Pretest 996 1 .996 7.146 .010 102

Group 5.848 2 2.924 20.973 .000 400
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Error 8.783 63 139
Total 908.787 67
Jr. MAI-A 718 1 718 16.819 .000 211

form -Pretest

Group 6.992 2 3.496 81.913 .000 722
Error 2.689 63 .043
Total 417.931 67

According to Table 6, there was a difference between the groups in posttest scores
corrected according to the SAS pretest scores of the students in EG-1, EG-2, and CG
(F1,63720.973, p<.05). According to Tukey post hoc analysis performed to determine the
source of the difference, there was a difference between EG-1 and CG and between EG-2
and CG, and the scores of the students in EG-2 were higher than the scores of the other
groups (M=3.86). This shows that the application implemented for EG-2 contributed to the
development of these students’ attitudes toward science (Figure 2). In addition, the size of

this effect was large (n*=.40).

As a result of ANCOVA, the Jr. MAI-A form pretest scores were considered a
common variable and the posttest scores of the groups were evaluated. The posttest scores of
the Jr. MAI-A form were found to differ between the groups (F(1,63=81.913, p<.05).
According to Tukey post hoc analysis to identify the source of the difference, there was a
difference between EG-1 and CG and between EG-2 and CG, and the scores of the students
in EG-2 were higher than the scores of the students in the other groups (M=2.69).
Furthermore, the effect size was notable (>=.722). This shows that the method applied for

EG-2 was more effective in increasing the students’ metacognitive awareness (Figure 2).
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Figure 2

Changes in Posttest Scores

DG DG-2 KG

Posttest scores for SAS Posttest scores for Jr. MAI-A form

Discussion

In this study, the effects of using slow motion and digital concept maps on the attitudes of
primary school 3rd-grade students toward science courses and their metacognitive awareness
were examined. The results are discussed below within the framework of the research

questions.

Effects of Slow Motion and Digital Concept Maps on Science Attitudes and

Metacognitive Awareness

Within the scope of this study, it was determined that the attitudes of the students toward
science courses improved when slow motion and digital concept mapping techniques were
applied in the classroom. In daily life, students are constantly intertwined with technological
applications. Therefore, the use of digital technologies (Arslan, 2006), which are rich
sources of mental stimulation, in educational activities may have increased the students’
positive attitudes toward their courses. In this case, it could be said that students prefer
digital technologies used in science courses rather than traditional methods without
discrimination. When the relevant literature is examined, it is seen that students’ attitudes
toward science courses and their success in science courses increased in previous studies in
which slow motion (Atalay & Belet Boyaci, 2019; Hager, 2013) and digital concept
mapping techniques (Ramatu, 2020) were applied in science lessons. In addition, in the
study conducted by Hwang et al. (2013), two experimental groups were formed for the

teaching of a science course, and interactive whiteboard-based concept mapping was used
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for one while a touch-screen-based concept mapping technique was used for the other. In the
control group, traditional teaching methods were applied. In both experimental groups, the
students’ positive attitudes and achievements in the science course were found to be higher

than those of the control group.

In the present study, it was concluded that the experimental groups for which slow
motion and digital concept mapping techniques were applied had higher metacognitive
awareness scores in the posttests than the students in the control group. The use of digital
technology-based techniques in the classroom helps concepts to be concretized and students
to visualize subjects better in their minds, thus helping them to regulate their own learning
situations and increasing their metacognitive awareness (Jagals & Van der Walt, 2018;
Ozkaya et al., 2016). In this study, it was seen that technologies used in science courses
increased the positive attitudes and interest levels of the students toward the courses, thus

leading to an increase in their levels of metacognitive awareness.
Comparison of the Effectiveness of Slow Motion and Digital Concept Maps

A significant difference was found between the attitudes of the experimental groups for
which slow motion and digital concept mapping techniques were applied in science courses.
The difference occurred in favor of the experimental group that was taught with the digital
concept mapping technique. In the relevant literature, it is stated that the digital concept
mapping technique increases students’ positive attitudes toward science (Hwang et al.,
2013). Similar studies have been carried out in different disciplines, as well. For example,
Yen and Yang (2013) planned a study in which preservice English teachers would read and
analyze subject-oriented texts using the digital concept mapping technique. As a result of the
data obtained, it was seen that digital concept maps were effective in teaching. In the study
conducted by Ahmed and Abdelraheem (2016), it was determined that the digital concept
mapping technique increased the success levels and positive attitudes toward the course
within the scope of a course on educational technologies for undergraduate students. Thus, it
is understood that digital concept maps are generally effective in all subject areas. In
Erdogan’s (2009) study, students’ computer hardware knowledge achievement, computer
anxiety, and computer attitudes were examined within the scope of a course in which
concept maps made with paper and pencil, digital concept maps, and traditional teaching
methods were applied. It was seen that the use of both types of concept maps was effective

on the students’ achievement and attitudes toward computers compared to traditional
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teaching methods. However, the slow motion technique is relatively less effective compared
to concept mapping because it can lead to misunderstandings when students do not do
enough research about slow motion. A lack of creativity among the students may also lead to
failures in problem-solving, and multiple technological tools may be required for slow
motion, which can be difficult to acquire in the classroom environment (Hoban, 2007); these

are other limitations of the slow motion technique.

A significant difference was found between the metacognitive awareness of the
experimental groups who used slow motion and digital concept mapping techniques in
science lessons. This difference was in favor of EG-2, the group that used the digital concept
mapping technique. When the relevant literature is examined, it is seen that the digital
concept mapping technique is effective in science courses in eliminating students’
misconceptions (Hilbert & Renkl, 2009), developing meaningful learning, and gaining
mobile observation competence (Hung et al., 2012). Therefore, digital concept maps
contribute to students’ integration of knowledge and higher-order thinking skills (Chang et
al., 2016). For this reason, digital concept mapping offers advantages in terms of students

organizing their own learning situations and determining how to achieve learning.
Conclusion

Considering the results obtained in this study and the limitations of the research, some
recommendations can be made. First of all, as a result of supporting science courses with
digital technologies, it was seen that technology contributed to the development of positive
attitudes toward the courses and to the development of metacognitive awareness. However,
comparing technologies, it was concluded that slow motion was less effective. This may
have various explanations, such as the teacher’s insufficient preparation or the students’
inability to adapt to this technology. However, the current study cannot confirm a specific
reason. Therefore, it is recommended that slow motion be supported by further studies that
address its contributions to science courses and offer recommendations to eliminate its
limitations. In addition, this study lasted for a total of eight weeks. There is a possibility of
obtaining different results with longer applications. At the same time, the selection of
different units covered in science courses will lead to changes in the activities to be prepared
for the gains of those units. Therefore, it is possible to investigate the changes in students

with applications and technologies for different science units and achievements.
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